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BACKGROUND OF THE INVENTION 



1. Field of the Invention 

This invention relates to computer systems, and more particularly, the prevention 
5 of the leakage of electromagnetic energy through a computer system chassis. 

2. Description of the Related Art 

One important aspect in the design of computers and electronic systems is the 
shielding of electromagnetic energy. In the design of most electronic systems, it is 
10 desirable to shield the system from unwanted electromagnetic interference from external 
sources, as well as to contain electromagnetic energy generated by the system itself. 
Furthermore, certain government regulations (e.g., Federal Communications Commission 
requirements) may necessitate that electronic systems be designed to contain 
electromagnetic noise within certain specifications. 

15 

Computers and other electronic systems are typically contained within an 
enclosure that includes a chassis. Due to the operation of various components in such an 
electronic system, electromagnetic energy may be coupled to the chassis. This energy 
may translate into currents that are conducted on the interior of the chassis surface. 

20 While the chassis may be designed with a minimal number of slots and/or other apertures 
to contain internally generated electromagnetic energy from escaping (or externally 
generated electromagnetic energy from entering), apertures that may be present in the 
chassis may allow electromagnetic energy to enter or escape. For example, gaps in a 
computer system chassis may exist in locations where peripheral cards have been inserted 

25 (e.g., a PCI, or peripheral component interface, slot). Such gaps may allow 
electromagnetic energy to escape the chassis, or externally generated electromagnetic 
energy to enter the interior of the chassis. Such electromagnetic energy may lead to EMI. 
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SUMMARY OF THE INVENTION 

An apparatus for reducing shielding gaps associated with the mounting of 
peripheral cards in a computer system is disclosed. In one embodiment, a computer 
5 system chassis includes a frame mounted thereupon, the frame having at least one 
opening adjacent to a peripheral card slot. The frame includes a plurality of tabs arranged 
around the opening, wherein the tabs on one side of the opening are staggered with 
respect to the tabs on the other side of the opening. A shield bracket configured for 
coupling to a peripheral card mountable in the slot is slidable to cover the opening. When 
10 the shield bracket is slid into position to cover the opening, the shield bracket is retained 
by the plurality of tabs. The frame and the slot bracket are made of a flexible, electrically 
conductive material. Since both the frame and the slot bracket are made of a flexible 
material, both the frame and the slot bracket will flex together when a peripheral card 
coupled to the slot bracket is inserted into the peripheral card slot. 

15 

In one embodiment, the apparatus includes one or more spring fingers inserted 
into any gaps between the slot bracket and the frame. The spring fingers are made of a 
flexible, electrically conductive material. 

20 The combination of the slot bracket and the frame may serve to reduce or 

eliminate the escaping of electromagnetic energy from the computer system chassis in the 
vicinity of the peripheral card slot. The spring fingers may further assist in the reduction 
or elimination of electromagnetic energy escaping from the computer system chassis. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other aspects of the invention will become apparent upon reading the following 
detailed description and upon reference to the accompanying drawings in which: 

5 

Figure 1 is a drawing of one embodiment of a computer system; 

Figure 2A is a drawing of one embodiment of a slot frame and shielding bracket 
for a computer system; 

10 

Figure 2B is a drawing of one embodiment of a slot frame and shielding bracket 
for a computer system; 

Figure 3 is a drawing illustrating additional detail of a slot frame and shielding 
15 bracket with spring fingers to eliminate gaps; and 

Figure 4 is a drawing illustrating additional detail of a slot frame and shielding 
bracket with spring fingers to eliminate gaps. 

20 While the invention is susceptible to various modifications and alternative forms, 

specific embodiments thereof are shown by way of example in the drawings and will 
herein be described in detail. It should be understood, however, that the drawings and 
description thereto are not intended to limit the invention to the particular form disclosed, 
but, on the contrary, the invention is to cover all modifications, equivalents, and 

25 alternatives falling with the spirit and scope of the present invention as defined by the 
appended claims. 
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DETAILED DESCRIPTION OF THE INVENTION 



Turning now to Figure 1, a drawing of one embodiment of a computer system is 
shown. In the embodiment shown, computer system 10 includes a chassis 100. A system 

5 board 11, including a peripheral card slot 13, is mounted within chassis 100. System 
board 1 1 may include a plurality of electronic components that are capable of generating 
electromagnetic energy when operating. Peripheral card slot is configured for receiving a 
peripheral card such as peripheral card 15. In one embodiment, peripheral card slot 13 
includes a connector configured to receive an edge connector, such as edge connector 17 

10 of peripheral card 15. Peripheral card slot 13 and peripheral card 15 may conform to 
various types of standards, such as the PCI (Peripheral Component Interface) standard. 

In addition to system board 11 and peripheral card 15, other circuit carriers and 
electronic devices may also be present in computer system 10. This may include (but is 
15 not limited to) additional peripheral cards, electronic devices mounted upon the system 
board (e.g., processors, memory, etc.), storage devices, and so forth. 

Chassis 100 may include a frame 101 near peripheral card slot 13. Frame 101 
includes an opening 102 adjacent to peripheral card slot 13 which may allow for any 

20 required external connections to the card, if present. When peripheral card 15 is mounted 
to system board 1 1 (via peripheral card slot 13), shield bracket 103 (attached to peripheral 
card 15) may cover the opening 102. Both shield bracket 103 and frame 102 may be 
made of an electrically conductive material (e.g., copper, beryllium, a conductive alloy, 
etc.). Furthermore, both shield bracket 103 and frame 102 may be flexible such that, if 

25 any flexing results when peripheral card 15 is mounted to system board 11, both shield 
bracket 103 and frame 102 flex together. That is, both shield bracket 103 and frame 102 
may flex in the same direction. For example, if shield bracket 103 is forced to bow 
outward when peripheral card 15 is mounted to system board 11, frame 102 may also bow 
outward. This is in contrast to some prior art arrangements wherein stiffeners are used in 
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order to prevent any type of bowing or flexing of either the frame or the shield bracket. 
In such arrangements, mechanical tolerance stackups may make mounting a peripheral 
card more difficult and may lead to significant gaps between the shield bracket and the 
frame. Thus, in the embodiment shown, no stiffener is present, thus allowing both the 
5 frame 102 and the shield bracket 103 to retain their flexibility. 

As previously noted, both shield bracket 102 and frame 101 are made of an 
electrically conductive material. In addition, chassis 100 may be made of electrically 
conductive material, or may at least include a substantial amount of electrically 

10 conductive material. Furthermore, chassis 100 may be coupled to an electrical ground, 
and as such, frame 101 may also be coupled to the electrical ground through chassis 100. 
Thus, the combination of chassis 100, frame 101, and shield bracket 102 may provide 
shielding to prevent the escape of electromagnetic energy generated by electronic devices 
contained within the confines of chassis 10. Similarly, the combination of these elements 

15 may also prevent externally generated electromagnetic energy from entering the chassis 
and causing electromagnetic interference (EMI). 

Figure 2A is a drawing of one embodiment of a slot frame and shielding brackets 
for a computer system. In particular, the view of the embodiment shown in Figure 2A is 

20 a view that would be seen from within a computer system chassis to which the frame is 
mounted. In the embodiment shown, frame 101 includes a pair of openings 102. Each of 
the openings 102 may be adjacent to a peripheral slot on a system board when frame 101 
is mounted to a computer system chassis. Frame 101 includes a plurality of tabs 112 
arranged on the sides of each of the openings 102. In the embodiment shown, each of the 

25 tabs 112 on one side of an opening 102 is staggered with respect to the tabs 112 on the 
other side of the opening 102. That is, the tabs 112 on one side of an opening 102 are 
arranged such that they are not directly opposite of the tabs 112 on the other side of the 
opening. The tabs are designed such that they aid in retaining a shield bracket 103 in 
place when a peripheral card is mounted in a peripheral slot adjacent to the opening, and 
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as such, a shield bracket 103 is inserted between a horizontal portion of the tabs 1 12 and 
the frame 101. It should also be noted that a shield bracket 103 may be inserted to cover 
an opening 102 even if no peripheral card is present in the peripheral card slot adjacent to 
that opening. 

5 

The staggered arrangement of the tabs may tend to reduce the number and size of 
any gaps between frame 101 and an inserted shield bracket 103. Gaps between the frame 
102 and an inserted shield bracket 103 may be further reduced by the presence of spring 
fingers 107. In the embodiment shown, a plurality of spring fingers 107 are shown 

10 arranged along the periphery of each opening 102 between tabs 112. Each of the spring 
fingers 107 may be made of a flexible, electrically conductive material. When a shield 
bracket 103 is inserted between tabs 112 and the main portion of frame 101, spring 
fingers 107 may conform to fill an area of a gap that would otherwise be present if no 
spring fingers 107 were mounted. Thus, the combination of staggered tabs 112, spring 

15 fingers 107, and the ability of frame 101 and shield brackets 103 to flex together may 
minimize or eliminate altogether any gaps through which electromagnetic energy would 
otherwise be able to pass. 

When inserted, each shield bracket 103 may be secured to frame 101 by a fastener 
20 105. Fastener 105 may be any suitable type of fastener, (e.g., a screw). Furthermore, 
some embodiments of fastener 105 may include multiple components, such as a nut and a 
bolt. 

Figure 2B is a drawing of the same apparatus as shown in Figure 2A, with the 
25 view as would be seen from outside of the computer system chassis. 

Moving now to Figure 3, a drawing illustrating additional detail of a slot frame 
and shielding bracket with spring fingers to eliminate gaps is shown. Figure 3 illustrates 
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the arrangement of frame 101, tabs 112, shield bracket 103 and spring fingers 107 in 
greater detail. 

In the embodiment shown, a shield bracket 103 is being inserted between the 
5 retaining portion of tabs 1 12 and frame 101. Shield bracket 103 may be slid into position 
to cover the opening 102. A second opening 102 is also shown. A plurality of spring 
fingers 107 is arranged along the sides of the second opening 102. Although not shown 
due to the presence of shield bracket 103, a plurality of spring fingers 107 may also be 
arranged along the sides of the first opening 107. When shield bracket 103 is inserted, 
10 the spring fingers 107 are located between the shield bracket and frame 101. The spring 
fingers 107 may be compressed and thereby conform to the shapes of gaps between shield 
bracket 103 and frame 101. Thus, gaps that may otherwise exist between shield bracket 
103 and frame 101 without the presence of spring fingers 107 may be filled. Since they 
are made of an electrically conductive material, spring fingers 107 may prevent the 
1 5 passage of electromagnetic energy. 

Turning now to Figure 4, a drawing illustrating additional detail of a slot frame 
and shielding bracket with spring fingers to eliminate gaps is shown. Figure 4 is a top 
view illustrating the arrangement of frame 101, tabs 112, shield bracket(s) 103, and 
20 spring fingers 107. 

In the embodiment shown, a shield bracket 103 is inserted in each of two 
locations. Spring fingers 107 are located between the shield brackets 103 and frame 101, 
and provide a means of sealing any gaps that may otherwise exist between frame 101 and 
25 the shield brackets 103. The shield brackets are held in position in part by tabs 112, 
although fasteners (as shown in Figure 2A) may also be present. 

While the present invention has been described with reference to particular 
embodiments, it will be understood that the embodiments are illustrative and that the 
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invention scope is not so limited. Any variations, modifications, additions, and 
improvements to the embodiments described are possible. These variations, 
modifications, additions, and improvements may fall within the scope of the inventions as 
detailed within the following claims. 
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